
AUTOMATED 
MANUFACTURING 
TECHNOLOGY 

PURPOSE 
To e\'~i1u;lte elch contcs[Jllr"s prep~lrJti(lIl for 
Cl11plOyll1Cllt in Jutom~l!ed IIlJnuhcrurill)2. ~llld the 
rC'~1111 ~IPI'lo~,ch to prohlel11 s()hillg work 
CIl\·irOJ)llll'lll. To Iccogni/c OUl.sLilllling stuclc'nls 
fm vxcc,llelKe ;1I111 prok.ssion~llisl11 in the fickl nf 

;IU[Oll1~l[ccl 111;llllll;IClllrillg leclu1o[ogy. 

CLOTHING REQUIREMENT 
Otlici~d kh~lki \\'ork shirt Jilli JXlnls, hl;lck or 
hro\\ n k\lfher \\ ork shocs. ~Inli sJrcr\' gbsses 
\\'ith sicle shields or goggles. (Prescription gl~lsses 

eln hc used oilly if rhcy ~lre elfuippcd \\ithsilie 
shivld.s. If nllt. rhey IllU.sr hl' cO\'erecl \'ith 
gogglc~.) To pllrcluse ()ffici~11 \\Olk clothes, 
cont;let Micl\\·e.~r Trophy ;vLlllllhcruril1g C:o. 11K. 
hy cilling S()()-::\2+-)')'.)() m mcler oilline ~1t 

\\"\\ \\ ,nnmrCCI IOllil inll.1 '0111 !.sk i lI,u,s,,;. 

Note: COl1fcsr~lnts l11usr \\e~lr rheir officLd COil rest 
c10rhing ro rhc C111ltl'.St III'icnLlrioll nll'ering. 

ELIGIBILITY 
Opcn ro ~lcrivc SkillsllSA Illemlwrs enrolled in 
progr;rll1s \\'illl precisioll m;lchillillg, ;rutollutl'li 
1l1;lnuhCluring, or CAI)/CAM or CI\!C as rhc 
OCl'U P~I ti I 1I1 ~i1 oh jceti \l'. 

EQUIPMENT AND MATERIALS 
I.	 Su ppl iecl h)' rhl' rcch nieil cOllllllirrel': 

;l Ci'iC Ill;lcllining Cl'llIl'l' \\ilh: 
I. i'vI;lchini.sr visl' 
2 Holcl-cll)\\·Il.s ~lI1cl c1;llllp.S 
.~. Tool hollil'l.s 
-j l':nd Illills 

h.	 I'~lrt(s) clc'sign 
c.	 Compctirion IlOIl'! )ook 
li. PCllci Is 
l' BI;lnk diskctre.' or LISB thumh drive.s 
f.	 I\Llrel'i~11 for 11l~lchinillg 

)	 .Suppliecl hy thc COl1resLlnrS: 
~I. Olle-p;lge. rype\\Tirrcn I·L'.SUIII":' 
h.	 T\\o CI)1111)utl'l.s: 

1	 Olll' cOlllpuler 10;lllccl \\'irll CA I) 
.~otr\\;lrc for CAl) pmgr-;I[ll 

2.	 OllC Ulll1putcr lo;,lieli with soltw;II'c 
for Ci\M prog[';11ll Thi.~ COl1lpllll'1 
MI.IST 11~I\C J[l open lull-si/cd PCf 
.slot ~\ncl \Vi Ilclow.s t)i') m higher 
o [Il'LI ting .sy.~tcl1l 

l'. I.icensecl \er,~iolls of rhe ;1 ho'l' Ci\ I) ;l1ld 
CA'vi soft\\;rre MIIST hc ~IV;liLlhlc ;rt SWT 

of rhl' nril'lll;ttion/pr;lcricl' sessioJ) OJ) 
TUl'sli;ly ror IO~lliing onto the tl'chllieil 
commirrel's com pu rl'r(s). 

dOne 6" di;i1 or liigiLiI n.'rnier eiliper 
cOne lli;11 indicltor. Ikll inllietlor l1lusr 

h~I'e .'),'S" or 1/2" holdingsh~lllk to tit 
into (001 Iwlller .supplied hy the teclmiCiI 

co 111 111 inCT. 

f	 One CI kul~ltor 

g.	 One p;lirofV"I" or I" pdr,lIlc1s 
h.	 One sorr-Llce IUI1ll11cr 
I. Onl' ()" or 12" .steel lule 

Note: Only the ;lhol'c listed items will he ~t1lowl'd 

ill till' colltl'Sr ~l re;1 d u ri ng rhl' cOl1lpctition. 

SCOPE OF THE CONTEST 
The contest \\'111 test Ihe ;t1,i1ity to pl'rforl1l, 
e:-;hil)it ~Ind cOl1lpile .~kills ;\[1(1 knl)\\'lellge Iml1l 
thc followi[lg li.st 01' COn1l'elencil's lleterillined h)! 
the Skillsl lSi\ Autol1l;ltccl :VLlllllf'~lcruring 

Technology rccllJlicl1 co III III irrl'l'. C:ol1ll1littn' 
l1lel1lhl'r.shil) i[Klmles int<..'litl'k Inc. C&S Hol)hies. 
Ci\C Sotrw,lrl', DL::PCO Inc, Le~lll1illg 1,;II)s Inc. 
N;ltion<l1 Tooling I:!..' M,lchining A~soci;ltion and 
Technical hlul'<ltion Solution.s I.l.e 

Knowledge Performance 
Tile contest includcs ~I wrirrcn knowledge tcst 
~lssl'ssing gcner~1I knowledge re!:tted to 
;IU[()m~lted m<l11uhcruring lecl1l1olog)l \VrirrL'1l 
portion.s l1uy ;t1so exist (Iu[ing the skill~ portion 
()r- I hI.' contest. The eX;11ll is ~In l'V;IIU;ltioll th~H 

Ille~ISUrcs <Ihilit)' to so"'e 1'<II·iou.~ solutiollS to rhe 
1)j'()CCS,S rh:1t is inl'olvc(1 in CJUoti[lg ;1 joh in ;1 
r;lpid pmtor1'ring eJlvimnl11el1t. 

Skill Performance 
The COlltcst iIll'l udes ;1 te~'11l ski II pcrform~IIKe ror 
Ihll'e stmil'nt:> dnd e\';i1uatcs te;lJllS for 
l'lll rloyllll'l1t ill intl'gr,lrcd 111;1 nu LI '1 uri ng 

technology fields of COillPUtl'l aidcd 
drAting/dl'sign (C/\I), com purer aided 
IllJllubcrurillg (CAM), ~Ind compute[' numClic;1I 
cOlltl()lll::'d lll:lchilling (CNC). 

Contest Guidelines 
I.	 AllcCIUil'l11Clll I'['()vided 1)1' the Il'c1lI1iGII 

cOllll1littel' will he in pl;ICL' ;Ind .set up on the 
MOllc!:ty hdol'c the l'Ol1ljlclirion Ill'gin.~ On 
till' TUl'sd;r y hefore the competirion, thul' 
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\vill Ill' :111 oriellf~ltioll/pr:luice for :i11 te:\lllS 
Te;II11S l11ust hrillg their cO!l1putn.~ ;1I111 
;lhO\ c·-liqed l'ljuipillent l() rlw OliL'lll:lrion ()Il 
'l'ul'sd:ly 'l'e;lllls will not IX' :i1lowed to 
remove their COlllputers hUlll the competition 
~lrGI until :lftl'r :~ [J.I11. on Thursll:lY. 

2. I)urillg tlK' orient:ltioll. te:llll~ will he llivillell 
into t\\·o groups, Croup One will [Jr:lcricL' on 
Tue.~cI;IY !l1orning :lI1ll cOl11pete on Thul.~ll;IY, 

C tOll P 'j\\"() will pr:lcricL' on 'l'ue.~ll:l)' 

~Ihnnoon ;lllll cOl11pete Oil WL'llnL'scl;ly, 'l'e:lll1 
;Idvisors :lrL' sttOngl)' L'ncour;lged to he \\ ith 
theil 1.l':llll llul'ing tilL' ()]"iellt:ltion :ulli 
[Jr:IClil\~, 

,-\. 1\11 Ie': II 11 l11el11hL'rS :111l1 :Ilkis()rs arl' required 
to :ttrend :I dehridi ng sl'ssion on Friday 
l11orning. 

'4. 'l'e:II11.'; l11ust he C()111 po.~l'll 01' tlm.:l' mel)1her.~. 

J.	 The tL';IIllS will he presented \\'jth 
dill1l'nsion<c'll dCI\\ing(s) of:\ p:ltl(.s) to 
ptOtoty pc llu ri 11g the c()nlL'.~t. 

()	 The CA I) oper:1 tors con.~rrUCl the p:1 It 
geolllc:try: thc CAI\-I oper:ltur gener~ltes the 
rool IXlths: ;lIlcl the CNC oper:ltor sets up :lJlll 
111:lChille.s the fXII't. When ;1 te:llll l11ell1hlT kt.s 
sp;lrc til11e, Ill' or she \\ill help uthers in the 
grou[J, 

7.	 OIlC 1X'ls()n shoulel not llol)1in:lte :1 te:lm hy 
lloing the CAl) lll·:I\\·ing. the CAN! tool[Jath, 
:lnd runlling thL' C\,iC 1\l:lchinL' \""hile using 
rlK' orher tlK'llll )er.s .simply <Is.;upport. The 
C<Jilte..;1 is designed r() promote cre:ltivity ill 
ol·g:lnil.:lrion of produuion I·c.spon..;ihility. 

H.	 All group l11elllhers ~Ire responsihle for 
douhk-chl'cking l';lch other's \Vork :itld 
qu:tlity COllftOl. 

<)	 WIll'n the tL':III\.S finish 111:lcllining the 
prototype p:lrt(s), r1wy "'ill present it to the 
c1il'nl (judgesJ. /\t this timC'. they \VlIt I)): 
i!re.~c·nl(,ll \Iitll ;l s('('omllll':I\\ illg(,~) :IS eitlK'I' 
;l ch<lll.~e order or :IS :In :Iclelition:tl [J:l1Th), 

10	 r'~:lch te:lm "'ill he i.~sul'd :\ notehook. This 
"'ill he :1 rillee-ring vic'" hinder. Inclucled ill 
rhe hindLT will he :i11 the IW('c'.~.~:II'y 

inform:HioJl :Ind forl11s to complete the 
pl'OJeu. These form.~ ""ill not he highly 
specific hltt will cO:lch tile te:II11S. 

II.	 1\11 hindns, l'orJl1.S :lI1d dr:I\\.ings l11ust he 
rurned in to the judgcs :It the elld of the 
com pel ition 

Standards and Competencies 

MFG 1.0 - Perform mathematical and measurement 
calculations used in automated manufacturing situations 
I. I	 iVIc:\surc \Hlrk pieces to the ne~lre~t .00 I 

inch 
2 C:ilcul:lte CNC s[Jeed :lnd F'eclLs 

1.:\ Calcul:ltl' ~tock utilil.:ition :lJld setup 
I.-j Cil('ul~lte tok'r:lnu's 
I.':; Cilcul~LtL' \:lI'iou.~ v:lri~lhle.~ to c.qinl~lte 

costs :1 nd Ll1:IfL'ri:i1 lIs:Lge wrj trcn ev:J1 U:l tion 

MFG 2.0 - Design, sketch and plan machine work to U.S. 
National (AD Standards 

Tr:tnskr infortlution fruill provided 
clLI\\'ing to CI\I) clr:l\\ing 

22	 Crc:lte Ci\D l'iIe f()t' nunuF:Iltul'ing using 
SLlllll:1 rei CA I) terLl1 inology :llld ~ra nd:1 rei 
pLletice 
Initi~lte 11l:llluf~lcrLIL'ing cICJnlnll'nt~ltion 

p r( )('t'S.~ 

(,encr:ltc :1 proccss pl:ln 
I'lot :1 CAD file 
1-:x[JoJ[ ~I CI\I) hie 
I'ruces~ Enginecrillg Clunge Ol'ders (!-:CC)) 
I\epc:lt ~te[Js ,1S nccessary to :lcCOl11nHKI:lte 
I~CO 

MFG 3.0 - (reate a too/path (AM filel and the (N( code 
to related duty tasks of the National Institute for 
Metalworking Skills (NIMSl Duties and Standards for 
Machining Skills, Levell 
.~.l Crl':lte proccss plan (joh 1)I:Jn) 
,-\.2 Ik:ICI-ill CAD exp0lt Fik' 
..L) Cre~ltt' toolrarl1 
.:\-i Veril'y toolp:\th 
.:\ ':; Create CNC code 
,-).r, Send Ci\'C code to rll~lchine tool 
,-)7 I'rocess j':nginecring Change ()rdel-.~ (I~:CO) 

,-).ti Hepc:11 steps as necessary [() :ll'Coll1nlod:lte 
I~CO 

MFG 4.0 - Perform (N( machining functions given a 
scenario to the related duty tasks of the National Institute 
for Metalworking Skills (NIMSl Duties and Standards for 
Machining Skills, Levell 
-I. I Verify Ci\C Jill' existence 
-1.2 Verify toolp:lth 
4.,-) Sct up lixture(,~) ~Incl tooling on l1lachine 
-1-1 Sct up P:LIt(S) on Ll1ill 
-i':; Set ~i11 offsets :Ind tooling 
"I.e) Acljust il1achine speells ~Incl kells :\S 

neecleel 
'-1.7 Conl[Jletc :In in-proce..;.s quality :Issuunce 

[JI'OCCSS 
4.:-; l'erl'orLl1 tool clunge.~ 

:1.9 l'erF()J']ll il1ultiplc Ill:\chilling 0i!er:ltiollS in 
onc setup 

-1.10 Del110nstrate proficiency in LI.~ing :\ C'JC 
m:\Chille 1001 :111,1 plOllucc p:lrt(s) 

-1.1 I lise Tot:J1 Qu:J1ity tvl:ln:lgeil1cllt l)r:Ktice.~ to 
verity process :Ind [Jart 

·~.12 hmess 1::nginlTI'illg Ch:tnge Oreler..; (j':CO) 
1.1,-'\ Ikre~LI .~tcps :IS neccs.':ll'J' to :lccOl1lnllKI:lte 

I-:CO 
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MFG 5.0 - Perform and inspect part(s) using a Total 
Quality Management process 
'), I "(Till' p~lrr(s) [0 rmllided ,'I~lnd~II'(I~ 

,),2 Veri~\' IJ~lrr(s) [0 1-:CO~t~lt1d:lrcls 

'),:) f)ocument process of \'t'rifiCl[ion and 

in~pL'crion 

MFG 6.0 - Demonstrate safety practices in a working 
situation to the related duty tasks of the National Institute 
for Metalworking Skills (NIMS) Duties and Standards for 
Machining Skills-Levell 
6, I	 emv out :1~,~ignl'cI n:,~pI)n,~ihililics II hilc 

aclhering [0 s:lfe pr;luices in :Iccorcl;tnn~ 

lIi[h OSHA requirclllcnts :111(1 guicldinc,'i 
(),l. I)()ulmenl ,:Ilcly :Iclililic~ ;I~ rcquire 
6,:) Iklnon~[r:l[c s:lfc[y proccdurcs in running 

:lIlci proW:ll11llling :1 CNC Ill:ll'hinc tool 

MFG 7.0 - Provide an accurate quotation given an 
automated manufacturing technology simulated scenario 
7 I	 Soh'c urious solu[ions to tile proccss [h:ll 

i~ invo!lL'd in IluI)ting a joh ill :1 1':I[)icl 
PI'I )[( )[ypi ng C'11 I'i n lnnlcn [ 

Committee Identified A<ademi< Skills 
llll? [cchnl\:t1 cOll1mirtee Ius iclcntificd [h;)[ till' 
~olll)II'ing :Icldemic ,~kills :lre L'l11hl'clcleel in [Ilis 

cOllle~L 

Math Skills 
LI~e fraUions [0 solvc pr:luictl prohlems
 
1 ,'ie propoiliilns and 1'~ltio~ [0 ,~oll'e [Jr:ll'1ic:t1
 
[JroiJ Iems
 
[ I~l' scientifil' 11< H:l[ion
 

Sil!le ,ingll' 1':II'i:lh\c :t1gChl':lil' e:\prl'~,ions
 

Soil e 111ulliplc v;lri:thlc :llgchr:lic L':\prc,~~ions
 

Ml':lsure Jllglc~
 

Finel ,~urbcc :II'C:I :111(1 pCl'imetn of [11'0

dimcllsioll:\1 ohjcl'1s
 
[;ind IOllllllC :\11(1 sllrbcl' are:1 of thrce
 
cl i11len,~ ion:II-( )hicct~
 

CO]Jqrul'l [hrce-dillll'nsion:t1 model~
 

Appl)' Pytll:lgmcall Themcill
 
,"illve prohlL'nt~ u~ing PI'olx)rrions, forrllul:l~
 

:Ind runuioll~
 

hlld slope ilf:1 line
 
SOIH' pl':ll1icll [Jmhlcms involving
 
('()mplelnen[;(IV, supplcmefl[:II'V :Ind
 
l( lngl'uent :Inglcs
 
Soh e prohlL'llls i l1\'oil ing sYllllllc[ry ;1 Illi
 

tr:t n~fl Jrlll:1 {it)n
 

Science Skills 
Lise knowledgc of plly,~ictl propel'l ics 
(sh:lpl', den~ity, solullilily, odor, mel[ing 
point. l)Oiling point. colm) 

Language Arts Skills 
Proviclc infornution in convel's:ltions :Inel in 
group disnl~-;I()nS 

Deillonstl':t [e Cilm PI'l~I1('lbion ilf :1 V:I rietv o~ 

in form:nion:t1 te:-< [S 

Org:lnize :lncl synthesi/,e inform:nion ror use 
in written :tnd 01':11 [)I'c.~efl[:nions 

I)emt )11SI 1':1 [c k no\\'Jcdgc of :1 [Jpmpri:1 le 
referencc 1ll:ltcri:t1s 

Connedions to National Standards 
."1:1 tc-IcI'el :Icldem ic cUITicululll speci:l1 isIS 
identified the following connectiolls [0 n:i[ion,t1 
:IC: Iclel11 ic .'if:llld:ll'cls, 

Math standards 
NUlllhcl',,, :I[KI Opel':ltioll.~
 

( ;l'Ollletry
 
Mc:tsurellll'llf
 
1):1[:1 I\n:tiysis :llld I'roiJ:lhility
 
PmhiL'1ll Solving
 
CI )Illn lU Il ic] tion
 

COIlI1enioI1s
 
Rl'l'rcscnr:1 [ion
 

Source: \,iCTJ\II)rincipb ami Slandards for School .\I;ultem:llic:.;,
 
To vicw high school st:1l1dards, vbit:
 
SUI]( lards ncLm ,org/docutnenlJchapler7/indc:\ .Illlll,
 
Sele([ "Sl:uld;mb" from menu.
 

Science Standards 
llndeLS[;lnds thc struC1ure and properties of 
111:11[Cr 
llnelcl',~t:lncls rhe ,SOlll'ce.~ :Incl prol'ertie.~ of 
energy 
[lllder.st:II1(L~ till' n:i[urc oFscielllific ill<juiry 

Source: ,\leREL compendium of national sei~ne~ standards To 
vicw and search the COIllI)('lldilllll. visit 
www,lllerel,orWslandards-hcnchmarbl 

Language Arts Standards 
Students :IPI'I)' a \\ide r:lIlge of s[r:Hegil's [0 

conllJrcllL'llcl. inrer[Jrct. CV:t1U:llL' ;111(1 
;lpprL'ci:tte [L':-<ts, Tiley d 1':1 V\' 011 [Ileir pl'ior 
c:-<periL'llcc. rlwir inrcr:lctiolls wifh o[her 
rL':lder,~ :Incl writcrs, rhei[' knOlylcelgc of w(JI'cl 
1l1l':lning :Ind of orhL'r IV"h, rill'ir word 
idcnrification st[':llegil'.s, :Iml their 
lImlcrst:tmling of texlll:II tl:"Ill['e,~ (e,g" 

S( HI nd-Il'trn corrcspondence, SCIl[L'llce 
sfructure, context. W:lphic'i) 
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S[uelen[s Jcljus[ their USl' or SliOkl'n. written. 
~lIlel \isu~d Llngu~lge <e.g.. cOlwl'ntions, sty!c. 
\'oclhul~lry) to cOIl1Il1UniCI[C L'fkcri\'cly lI'itl, 
a v;lri.cly 01 ;luelienccs ;lnel fcJI' e1ifkrent 
PUI'pc)ses 
Stuelents Jpply Knoll!cclgc of 1~lngu~lge 

structul·e. IJngLl~lge convenrion.'i (e.g .. 
SIJl'llillg ;\I1e1 liLlIKtlI;l\icJll), Il1l'e1i;1 rechniqucs, 
fjgur~ilive 1~1I1gLl~lge ~1I1(1 gemc ttl cre~ill" 

nil ique. ;1I1d eli.scuss prinr ;\I1e1 nonprinr texrs 
SrLlc!cn[s usc ;1 \';\!'icry of recl1l1ologicil ~llld 

inforll1;lrion le~OLlrn:,S <e.g.. [ihl·;lrics. 
d~lr~lh;hc'S. compurer nl'tll·orks. vielco) ro 
g;\tlll'I' ;\I1c! ,synrhesi/l' infcll'lll;ltion Jncl to 
lTL\lrC ~Ind communic:ltc knowkclgc 
Studen rs P~I It ici rXI re as know leclgl'~1hll'. 
I'dlcdivc, nl';ltilc ;Ind criricd Illl'mlx'rs of;1 
\>;\ricry of liLCr~\cy COll1illllniril',s 
Students usc ,spoken. wrirrl'n ~Ind vi,s\l~li 

LlIlgluge ro ~Iccoillplish their own purposcs 
kg, for k>;lrll ing. l'njLJ)'nll'nL, pcrsu:l.sioJl. 
:lnel rhl' l'xclungl' of inl'orlll;\lion) 

Source: II~I ;\CTE Stanclards for the English 1.anguage 1\1'1\. To 
vieW L111' sLllldanls. li,it: 
\\\w reaclll'ri tel hi nk.orglslanda nlv'i nlb .lllml. 

CONTEST SCORECARD 

Items Evaluated Possible Points 
IlROTO-CAI) I~\~d Dill1 J)r~\wing. ..17() 

IlROTO-C/\]) Contcst \)r;l\\ing 2') 

1']{O'!'O-CArVI I'mn:,s'i l'l~ln [:orll1. .. I ()() 
!'HG!O-U\C !:ixrurc 1)l'SC Fmll1. ... l()() 

IlHU'!'O-CNC Qu;dity i\.sSlllJnce. ')() 
Ilr{UI'()-Ci\ : Slllbcc Fini'ih /\ccuracy I ')() 
1)I~O'!'()- :NC f-!;lncl in rinll' ,. . !()() 

C( ':C }':\,(;-C/\I) Ch:lngl' Order !)r;\II'ing. .2,') 

<:O'\C I·:N(;-CMI'! Process PLlll . .. 10 
C ),\C F\'C-CAI) 1':1:11 l)ill1 [)1·;\II'ing. .... 70 
0),'\(; [·:N(; -')\IIbee Fin-Dim ACCULICY !()() 

;\\;tlh \'rohleill.. .. . 100 

Sub Total 1,000 
Resume Penalty 
Clothing Penalty 

Safety Penalty 

TOTAL 

.. 
OPI
 

L.lfl" McCuflOc;.h,.c..-_.._U __ ,"'.....(1* .. 
--. -, "' ..... , -_ .... 


